Anomalies of the branchial cleft form during early embryonic head and neck development. Many of these anomalies are asymptomatic, but when symptoms occur, the only definitive method of treatment is surgical excision. Sonography is a useful imaging modality for assessment of neck masses. A case of branchial cleft cyst evaluated by sonography is presented, and differential diagnoses are discussed.
Anomalies of the branchial cleft may appear as a sinus, a fistula, or a cyst that forms during early embryonic head and neck development. Branchial cleft cysts are congenital epithelial cysts resulting from failure of the branchial arches to obliterate during embryonic development. Second branchial cleft cysts are most common and present in late childhood or early adulthood, commonly accompanied by an upper respiratory tract infection. Branchial cleft cysts are benign with no malignant potential. Many of these cysts are asymptomatic, but when symptoms occur, the only definitive method of treatment is surgical excision.
Case Report
A preadolescent female was brought to the emergency room for a soft, enlarging lump found on the right anteriolateral aspect of her neck. The patient denied any difficulty swallowing, ear pain, fever, headaches, or joint pain. Only slight discomfort occurred with palpation. The child had no history of a recent upper respiratory tract infection. She was treated with a five-day prescription for amoxicillin.
A follow-up appointment one week later showed that the lump was still present, and a sonogram was ordered for further evaluation of the mass. Sonographic findings included a solid, ho-mogeneous mass anterior to the right sternocleidomastoid muscle measuring 2.9 × 1.6 × 3.3 cm ( Fig.  1 ). Color Doppler showed no evidence of blood flow in the mass (Fig. 2) . The thyroid was normal in size and echotexture. Differential diagnoses for the mass included infected branchial cleft cyst or enlarged lymph node.
Discussion
Anomalies of the branchial cleft can appear as a sinus, a fistula, or a cyst. Each anomaly can occur independently or in association with one another. These abnormalities result from a malformation of the five ridges of the embryonic head known as the branchial arches. Incomplete obliteration of the pouches formed by these arches results in a vestigial sinus, forming one or more branchial cleft anomalies. 1 The development of branchial cleft anomalies begins in the fourth gestational week of life when five paired branchial arches are separated by four pairs of endodermal pouches and ectodermal clefts. These branchial arches account for the formation of the pharynx, neck, jaw, and middle and external ear. Each arch forms anteriorly to its corresponding cleft and pouch. In normal development, the second arch grows caudally and ultimately covers the third and fourth arches. The buried clefts become ectoderm-lined cavities that involute around the seventh gestational week. Branchial cleft anomalies occur as a result of these clefts failing to involute completely. The entrapped remnant forms a benign epithelial lined cyst with or without a sinus tract to the overlying skin, therefore characterizing it as a sinus, fistula, or cyst. 2 Nearly all branchial sinuses open externally at the border of the sternocleidomastoid muscle in the inferior one third of the neck. The sinus forms a pit or channel, which allows intermittent discharge of mucus from the opening. Formations of the branchial sinus are very uncommon. A branchial fistula is described as an abnormal tract opening both on the side of the neck and in the pharynx. It is the result of persistence of parts of the second branchial cleft and pharyngeal pouch. Branchial cleft cysts are congenital epithelial cysts resulting from failure of the branchial arches to obliterate during embryonic development. The branchial cleft cyst is the most common branchial cleft anomaly. The cervical sinus is completely trapped without an internal or external opening, forming a cystic mass. This anomaly often does not present until late childhood or early adulthood, when the cyst enlarges because of accumulation of fluid and cellular debris from desquamation of their epithelial linings. 3 Differential diagnoses when dealing with a possible branchial cleft anomaly include thyroglossal duct cyst, enlarged lymph node, hemangioma, lymphangioma, metastatic thyroid carcinoma, cystic hygroma, dermoid, Werthin tumor, and carotid aneurysm, with the most common differential be-ing thyroglossal duct cyst. 2 Thyroglossal duct cysts are located midline, ranging from the base of the tongue to the thyroid isthmus. They normally present in young children as a palpable, firm midline mass at or below the level of the hyoid bone. Sonographically, thyroglossal duct cysts are seen as a very superficial cystic mass, occasionally becoming complex in appearance with infection. Branchial cleft cysts are also found at or below the level of the hyoid bone and have a similar sonographic appearance but are differentiated from the thyroglossal duct cyst by the anatomical location. Branchial cleft cysts are always found on the anteriolateral aspect of the neck rather than midline and are located anterior to the sternocleidomastoid muscle. 3 Any of the five branchial clefts can develop into one of these anomalies, but the second branchial cleft cysts are the most common, accounting for more than 95% of all cases. Second branchial cleft cysts are generally found in the anterior triangle of the neck below the level of the hyoid bone (Fig. 3) . The cyst forms anterior to the sternocleidomastoid muscle and may be found anywhere along a tract from the anterior sternocleidomastoid to the level of the tonsillar fossa. 4 In the United States, the exact incidence of second branchial cleft cysts is unknown. Branchial cleft cysts are the most common congenital cause of a neck mass, with only 2% to 3% of cases occurring bilaterally. The cysts are benign and have no malignant potential. There is often a family history of the cyst but no notable increased risk for a specific race or sex. 3 Many branchial cleft cysts are asymptomatic, but those with symptoms commonly present as a solitary, painless mass in the neck of the patient. The cysts are lined with stratified squamous epithelium, with lymphoid tissue often present outside the epithelial lining. In infected or ruptured lesions, inflammatory cells are seen within the cyst cavity or surrounding tissue. The cysts may become tender, enlarged, inflamed, or develop into abscess. This normally becomes apparent during periods of upper respiratory tract infections due to the lymphoid tissue located beneath the epithelium. 5 Symptoms associated with a branchial cleft sinus include persistent or intermittent mucus discharge or chronic cough, depending on whether the sinus opening is external or internal. With a branchial cleft fistula, food particles can be visualized in the neck opening. 6 In the case of a branchial cleft anomaly, many different imaging modalities may be incorporated to diagnose the mass. Sonography is used to evaluate the internal components of the lesion, determine its location relative to the sternocleidomastoid muscle, and evaluate the thyroid gland. A sinogram uses radiopaque dye to delineate the course of the sinus tract. Contrast-enhanced computed tomography is useful for tissue characterization and involvement of local structures. Magnetic resonance imaging allows for finer resolution during preoperative planning. 3 Initial management of the branchial cleft cyst, if asymptomatic, includes a one-to two-week observation period to check for evidence of spontaneous regression. 5 Antibiotics can also be given in cases dealing with upper respiratory tract infections or any evidence of infection or abscess formation of the cyst itself. When the cyst continues past the observation period or antibiotic treatment, surgical excision is considered. Complete surgical excision of the cyst and any associated tract is the most effective and, in fact, the only definitive way to treat a branchial cleft anomaly. 1 Complications of a branchial cleft cyst differ depending on prior treatment. Untreated lesions are prone to recurrent infection and abscess formation, with resultant scar formation and possible compromise to local structures. Complications of surgical excision result from damage to nearby vascular or neural structures, including carotid vessels and the facial, hypoglossal, vagus, and lingual nerves. 2 Following surgical excision, recurrence is uncommon, with a 3% risk unless previous surgery or recurrent infection has occurred, in which case it may become as high as 20%. 1 Postoperatively, patients should be monitored routinely for recurrence.
Conclusion
Abnormalities in embryonic development may lead to a branchial cleft anomaly. Incomplete obliteration of the pouches formed by the branchial arches results in the formation of a branchial sinus, fistula, or, most commonly, a cyst. The branchial cleft cyst normally presents in late childhood or early adulthood due to accumulation of fluid associated with an upper respiratory tract infection. Most cysts are asymptomatic, but they may become enlarged, tender, or develop into abscess without treatment. Imaging modalities used in diagnosing a branchial cleft cyst are most commonly sonography and computed tomography. The cyst can be treated initially with antibiotics, but persistence of the symptoms usually leads to surgical excision, which is considered to be the only definitive form of treatment.
